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NATIONAL FOREWORD 

This Indian Standard (Second Revision ) which is identical with ISO 1608-1 : 1 993 'Vapour vacuum 
pumps — Measurement of performance characteristics — Part 1 : Measurement of volume rate of 
flow (pumping speed)', issued by the International Organization for Standardization ( ISO ), was 
adopted by the Bureau of Indian Standards on the recommendation of the Chemical Engineering 
Plants and Related Equipment Sectional Committee ( HMD 17 ) and approval of the Heavy 
Mechanical Engineering Division Council. 

This standard was first issued in 1976 as 'Methods of measurement of the performance 
characteristics of vapour vacuum pumps : Part 1 Measurement of the volume rate of flow ( pumping 
speed)V Consequent upon the publication of ISO 1608-1 : 1980, this standard ( including its title ) 
was revised by adopting ISO 1608-1 : 1980, to bring it in alignment with international practices. 

The second edition of ISO 1608-1 that is, its first revision was published in 1993. The following 
changes have been carried out in this revised version: 

a) Symbols of volume rate of flow and throughput of the gas have been changed. 

b) Accuracy of measuring throughput of gas has been related to units Pa.m=^/s in place of W, 
assuming Ideal Gas behaviour at 20°C. 

c) The volume rate of flow ( pumping speed ) to be determined by taking at least five measure- 
ments at specified inlet pressure points, in place of 3 measurements at any power of 1 of the 
inlet pressure. 

d) Few dimensions of test dome modified and few dimensions not specified earlier have been 
specified. 

The text of ISO standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker in the International Standard while in Indian 
Standards, the current practice is to use a point ( . ) as the decimal marker. 

This standard has been Issued in two parts. This Part 1 of the standard covers measurement of 
volume rate of flow ( pumping speed ) and Part 2 of this standard covers measurements of critical 
backing pressure. 

In reporting the results of a test or analysis made in accordance with this standard, If the final value, 
observed or calculated, Is to be rounded off, it shall be done in accordance with IS 2 : 1 960 'Rules for 
rounding off numerical values ( revised y. 
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1 Scope 

This part of ISO 1608 specifies methods of measuring 
the volume rate of flow of vapour vacuum pumps. 

The pumps considered comprise the following three 
classes of oil and mercury vapour pumps: 

— diffusion pumps; 

— ejector pumps; 

— booster pumps (i.e. pumps capable of operation in 
both the molecular and laminar flow regions, so 
combining the properties of diffusion and ejector 
pumps). 

These pumps may be with or without baffle(s) or 
trap(s). 



2 Definitions 

For the purposes of this part of ISO 1608, the follow- 
ing definitions apply. 

2.1 volume rate of flow; pumping speed: Under 
ideal conditions, the volume of gas which flows in unit 
time through the pump inlet. 

For practical purposes, however, the volume rate of 
flow (5) of a given pump for a given gas is, by con- 
vention, taken to be the quotient of the throughput 
(Q) of that gas and the equilibrium pressure (p) at a 
specified position in a given test dome, and under 
specified conditions of operation. Thus 

S - Qlp 

The units adopted for the volume rate of flow are the 



(l/s). For vapour pumps this form of expression of 
volume rate of flow is considered to be valid only if p 
exceeds 10po where pq is the ultimate pressure 
measured by means of the same gauge (see 3.2). 

2.2 test dome; test header: A chamber of specific 
form and dimensions, attached to the inlet of the 
pump, through which a measured flow of gas may be 
admitted to the pump, and which is equipped with 
means of pressure measurement. 

2.3 ultimate pressure: Limiting pressure ap- 
proached asymptotically in the dome, with the gas 
inlet valve closed and the pump in normal operation. 

3 Apparatus 

3.1 Test dome, cylindrical and of the form shown in 
figure 1. The axial dimension of the dome is 1,5D, 
where D is the internal diameter, and the test gas 
entrance is on the axis at a distance D from the con- 
necting flange and so arranged that the gas entrance 
into the dome is in a direction away from the pump 
mouth. The connection to the pressure-measuring 
gauge is at a distance 0,5Z) from the connecting 
flange with its axis perpendicular to that of the dome. 
The axis of the test dome shall be perpendicular to 
the plane of the inlet flange (or inlet) of the pump. 

The internal diameter of the test dome shall be the 
same as that of the mouth of the pump, or of the inlet 
of any baffle or trap which may be incorporated. 

NOTE 1 If internal parts of the pump protrude beyond the 
flange (or inlet plane) of the pump, the reference plane is 
at the highest point of these internal parts and at this plane 
the pump mouth diameter is defined by the arrangement 
specified by the manufacturer. 



cubic metre per hour (m^/h) or the litre per second 3.2 Pressure gauge, calibrated to an accuracy of 
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± 5 % for pressures greater than or equal to 1 Pa^* 
and of ± 10 % for lower pressures. 

3.3 Test gas 

Dry air shall be used unless otherwise specified. 

3.4 Gas throughput measuring device 

The method adopted for measuring the throughput 
of gas will depend on the throughput required. The 
accuracy shall reach 

a) ± 3 % for throughputs greater than 
9,9x10"^ PaW/s; 

b) ± 5 % for throughputs between 
9,9 X 10"^ Pa-m^/s and 9,9 x 10"^ Pa-m^/s; 

c) ± 10 % for lower throughputs. 

NOTE 2 Ideal gas behaviour at 20 ''C is assumed. 

4 TaM niethod 

4.1 Principle 

The method adopted is the "constant-pressure" 
method, in which the pressure at the mouth of the 
pump is intended to be kept constant during the 
measuring procedure. In practice, this condition is 
considered satisfied if the pressure measured in the 
test dome remains constant. 

4.2 Procedure 

For measurement of the volume rate of flow, the test 
dome, pressure-measuring gauge and flowmeter shall 
be fitted to the pump as indicated in clause 3. For the 
purpose of the test, the pump shall be run with the 
prescribed charge and grade of fluid and at the heat- 
ing power specified by the manufacturer. The ambient 
temperature shall be kept constant to within ± 1 X, 
for the period of the test, in the range 15 **C to 25 **C 
unless otherwise specified. The test dome shall be 
evacuated when isolated from the gas inlet system 
until, over a period of 1 h, no further pressure drop is 
observed in the dome and the pump has reached its 
equilibrium operating temperature. Gas shall then be 
admitted into the dome in such a manner as to pro- 
duce the required measurement pressure (taken as 
an arithmetic mean of pressure gauge readings) and 
the system shall be allowed to reach a state of 
pressure equilibrium before measurements are com- 
menced. 

The volume rate of flow (pumping speed) shall be 
measured, starting at the lowest pressure, point-by- 
point at different inlet pressures (at least five 



measurements within one power of ten, i.e. 1,6; 2,5; 
4; 6,3 and 10 approximately). In the case of vapour 
booster pumps, it is desirable to include a corre- 
sponding series of measurements commencing at the 
highest pressure. For each measurement point, the 
inlet pressure, ambient atmospheric pressure and the 
throughput of gas shall be determined. 

Inlet pressure and input flow of gas shall, as far as 
possible, be measured simultaneously. If the meter- 
ing of the input gas takes more than 60 s, a pressure 
measurement shall be taken for each period of 60 s 
and the mean value recorded. If the highest and low- 
est readings differ by more than 10 %, the measure- 
ment shall be repeated. 

5 Test results 

The relationship between the inlet pressure and the 
volume rate of flow shall be shown on a graph using 
a logarithmic abscissa for pressure, covering the 
range from the ultimate pressure up to atmospheric 
pressure, or such other range as may be appropriate 
to the design of pump, and a linear ordinate for the 
volume rate of flow. The corresponding relationship 
between the inlet pressure and the throughput of gas 
shall be shown on a graph using a logarithmic ab- 
scissa for the pressure and a logarithmic ordinate for 
the throughput. 

6 Test report 

The test report shall include the following: 

a) type and conditions of operation of all gauges 
used; 

b) type of gasket used on the pump inlet flange; 

c) type of any baffle(s) and/or trap(s) employed, and 
their temperatures during the test; 

d) maximum and minimum inlet and outlet tempera- 
tures, of vapour pump cooling water or refrigerant, 
during the test; 

e) cooling water flowrate; 

f) type and quantity of vapour pump fluid; 

g) type and flowrate of backing pump, if used; 

h) heating power of the pump and limits of variation 
during the test; 

i) backing pressure and the type of gauge used to 
measure it; 

j) ambient temperature. 



1) 100 Pa == 100 N/m^ = 1 mbar; 133 Pa = 1 torr 
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Dimensions in millimetres 




Pressure-measuring 
gauge connection 



Figure 1 — Test dome 
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